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WE CLAIM: 

1. An osmotic delivery system/plug for controUing a delivery rate of a 
beneficial agent in an osmotic delivery system, the plug comprising: 
a semipermeable bodv having: 

a recess having an iifterior surface beginning at an opening in the body 
and ending at a depth surface within the semipermeable body; 

a liquid contact sur ace located opposite the depth surface; 

an outer surface located opposite the interior surface, the outer surface 
having means for sealing Jn environment of use from an inside of an enclosure 
of an osmotic delivery system in which die body is insertable; 

a predetermined pljig thickness defined by the location of the depth 
surface relative to the liquid contact surface; and 

a predetermined wall width defined by the location of the outer surface 
relative to the interior surlace, at least one of the predetermined plug thickness 
and predetermined wall^^^ for controUing a rate of liquid permeation through 
the semipermeable hot" ' 

2. The osmoti^delivg^ system plug according to claim 1 further 
comprising an insert located Wi^il the recess. 

3. The osmotic deliveryi system plug according to claim 2, wherem the 
insert is pervious to liquids. 

4. The osmotic delivery System plug according to claim 1, wherein the 
insert includes a top surface adjacent flie depth surface of the mbular interior. 

5. The osmotic delivery system plug according to claim 1, wherein the 
insert includes a peripheral surface mating the interior svu^ace of the recess. 
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6. The osmotic delivery system plug^ac 
liquid contact surface of the semipermeablebody 



to claim 1, wherein the 
js a cone-shaped surface. 



An osmotic delivery systeni^lug for controlling a delivery rate of a 
beneficial ^ent in an osmotic delivery system comprising: 

.a semipermeable body at least partially positionable in an opening in an 
enclosure of anNpsmotic delivery system, the semipermeable body including a hollow 
interior portion Imving a size selected to obtain a predetermined liquid permeation rate 
through the semipermeable body, the liquid permeation rate for controlling a delivery 
rate of a beneficial a§ent in an osmotic delivery system. 

8. The osmbtic delivery system plug according to claim 7, wherein the 
hollow interior portion is^ conical. 

9. The osmotic \Jelivery system plug according to claim 7, wherein the 
hollow interior portion is cylijidrical. 

10. The osmotic delivery system plug according to claim 7, wherein the 
semipermeable body includes a liquid contact surface for contacting a liquid external of 
the osmotic delivery system. 

11. The osmotic delivery ^stem plug according to claim 10, wherein the 
liquid contact surface is located at an ejid of said body opposite the hollow interior 
portion. 



12. The osmotic delivery system plug according to claim 11, wherein the 
hollow interior portion includes a depth surface defining a plug thickness of the 
semipermeable body between the liquid contact surface and the depth surface. 



13. The osmotic delivery system plu| 
liquid contact surface is cone-shaped. 



according to claim 10, wherein the 
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14. The osmotic delivery system plug according to claim 7, including an 
insert located within the hollow interior portion. 

15. The osmetic delivery system plug according to claim 14, wherein the 
hollow interior portion and the insert are cylindrical, the cylindrical hollow interior 
portion matingly receiving\the cylindrical insert. 

16. The osmotic delivery system plug according to claim 14, wherein the 
insert is pervious to liquids. 

17. The osmotic deliver^ system plug according to claim 14, wherein the 
insert is a semipermeable material haying a different permeability than that of the 
semipermeable body. 

18. The osmotic delivery syst^ plug according to Claim 14, wherein the 
insert includes an osmotic agent. 

19. The osmotic delivery system plug according to claim 7, wherein the 
semipermeable body includes an outer sealing surface for effecting a seal with the 
enclosure when the body is at least partially posinoned in the enclosure. 



. 20. The osmotic delivery system plug according to claim 19, wherein the 
hollow interior portion includes an interior surface defining a wall width between the 
outer sealiag surface and the interior surface. 



21. The osmotic delivery system plug according to claim 19, including a 
liquid pervious member located within the hollow interior portion for assisting in 
effecting the seal. 
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22. the osmotic delivery system plug according to claim 19, wherein the 
outer sealing surfzkce includes at least one rib. 



23. An osmotic delivery system comprising: 

5 an enclosure having an opening and a delivery port, said enclosure 

having an interior holdink a liquid swellable osmotic agent and a beneficial agent, said 
liquid swellable osmotic agtent for imbibing liquid from a surrounding environment and 
causing a delivery rate of said beneficial agent from said enclosxure; 

a plug having a\semipermeable body at least partially positioned in the 

10 opening, the semipermeable body including a hollow interior portion having a size 
selected to obtain a predetermined liquid permeation rate through the semipermeable 
body, the liquid permeation rate for controlling the delivery rate of the beneficial agent 
in the osmotic delivery system. 

15 24. The osmotic delivery \system accordmg to claim 23, further comprising a 

separating member positioned in the enclosure between the osmotic agent and the 
beneficial agent. 

25. The osmotic delivery system according to claim 24, wherein the 
20 separating member is a movable piston. 

26. The osmotic delivery systeni^according to claim 23, wherein the osmotic 
agent is a tablet. 

25 27. The osmotic delivery system according to claim 23, wherein the plug 

includes an insert located in the hollow interior portion. 

28. The osmotic delivery system according to claim 23, wherein the 
enclosure is substantially impermeable to liquids. 
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29, XThe osmotic delivery system according to claim 23, wherein the 
semipermeable oody includes a cone-shaped surface. 



ry 
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30. A m'tethod of controlling a delivery rate of a beneficial agent from an 
5 osmotic drug deliverv system that includes an enclosure having an interior holding a 
liquid swellable osmotic agent and a beneficial agent, the osmotic drug delivery system 
also including a plug having a semipermeable body at least partially positioned in an 
opening of an enclosure, me semipermeable body including a hollow interior portion, 
the method comprismg the\steps of: 
10 determining i desired delivery rate of the beneficial agent; 

selecting a plug with a hollow interior portion sized to obtain a 
predetermined liquid permeation rate through the semipermeable body corresponding to 
the desired delivery rate of the oeneficial agent; 

positioning the plug at least partially within the opening of the enclosure; 

15 and 

locating the osmotic tirug delivery system in an environment of use. 
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31. The method according \o claim 30, further including the step of locating 
an insert within the hollow interior portion. 

32. A memod of changing a liquid permeation rate through a semipermeable 
body of an osmotic delivepy system to increase a delivery rate of a beneficial agent from 
the osmotic delivery system, me method comprising the steps of: 

making a semipermeamle body having a liquid permeability coefficient and a 
thickness; and [ 

changing said thicknes^ of said s^[mipermeable body to alter a liquid permeation 
rate through said semipermeable body. 



33. The method according ro Claim 32, wherein said semipermeable body is 
30 located in an opening of the osmotic delivery system. 
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34. The method according to Claim 32, wherein said thickness of said 
semipermeable body is changed by cutting said semipermeable body. 



e/ method according to Claim 32, wherein said thickness is changed 

body has been inserted into an opening of the osmotic delivery 



35. Th< 
after said semipermeable 
system. 



36. Thb 
surroimds a 
of changing a 



method according to Claim 32, wherein a liquid impermeable sleeve 
cylindrical stirface of said semipermeable body, further comprising the step 
length of said liquid impermeable sleeve. 



semipermeable si 
changed. 



37. Thu method according to Claim 36, wherein said length of said 



eve is changed when said thickness of said semipermeable body is 



38. The method according to Claim 32, wherein said semipermeable body is 
located at least pmiall/ within an enclosure of said osmotic delivery system and an 
enclosure lengdi of s^^ enclostu-e is changed when said thickness of said 
semipermeable body\is changed. 



of varying a liquid permeation rate through a semipermeable 
body o'f an osmotic delivery systern in which a liquid impermeable sleeve is moimted on 
the senup^rmeable body\to vary a delivery rate of a beneficial agent from said osmotic 
delivery system, the method comprising the step of moving said liquid impermeable 
sleeve along an exterior surface of said semipermeable body to vary an amount of 
surface area of said exterior surface that is inunediately exposed to liquids when said 
osmotic delivery system is located in a liquid environment of use. 



40. The method according to Claim 39, wherein said semipermeable body is 
at least partially located within\ an enclosure of said osmotic delivery system, and said 
exterior surface is a cylindricalV surface of said semipermeable body. 
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41 . The method according to Claim 39, wherein said liquid impermeable 
sleeve is mojved along an enclosure exterior surface of an enclosure of said osmotic 
delivery system when said liquid impermeable sleeve is moved along said exterior 
surface of said semipermeable body. 



42. 1 A method of varying a liquid permeation rate through a semipermeable 
body of an ostnotic delivery system to vary a delivery rate of a beneficial agent from 
the osmotic delivery system, the method comprising the step of: 

selecting a desired liquid permeation rate through the semipermeable body of the 
osmotic delivery system; and 

providing a plurality of semipermeable body elements in abutting relation to one 
another to define said semipermeable body and to achieve said selected liquid 
permeation rate. 



43. I^^tho^ccording to Claim 42, further comprising the step of adding 
an additional semipermeable body element in abutting relation to said plurality of said 
semipermeable body ^l^m ents jo achi eve another liquid permeation rate different than 
said selected liquid permeation rate. 



44. The method according to Claim 42, further comprising the step of 
removing! at least one of saidVsemipermeable body elements from said plurality of said 
semipermeable body elements Vo achieve 



said selected liquid permeation\ate 



l^other liquid permeation rate different than 



45. The method according to Claim 42, wherein said plurality of 
semipermeable body elements are attached to each other ^yith an adhesive. 



46. An osmotic delivery system comprising: 
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a liquid impermeable enclosure having an interior holding a beneficial agent and 
an osmotic agent for imbibing liquid from a surroimding environment and causing 
delivery of said benef icial agent from said liquid impermeable enclosure; 

a semipermeame body in liquid communication with said liquid impermeable 
enclosure for permitting liquid to permeate through said semipermeable body to said 
osmotic agent; 

a liquid impenneable sleeve separate from said liquid impermeable enclosure 
and surrounding a portion of a surface of said semipermeable body such that said 
portion of said surface is not immediately exposed to liquid when said osmotic delivery 
system is located in a liquid environment of use and such that said semipermeable body 
includes an exposure surface defined by an area of said surface that is not surrounded 
by said liquid impermeabue sleeve and is immediately exposed to liquids when said 
osmotic delivery system is located in the liquid environment of use. 



.47. The osmoticWflivery system according to Claim 46, wherein said portion 
of said surface of said^semiperme^le body is a cylindrical surface arid said liquid 
impermeable sleeve abuts ag^irist said cylindrical surface. 

The osmotic delivery system according/to Claim 47, wherein the 
exposure sixrface of said semipeqneable body inclu(?es a surface incident to said 
cylindrical surface. 




49. The osmotic delivery Wstem^ccording to Claim 46, wherein said liquid 
impermeable sleeve abuts said surfaca o0aid semipermeable body and is movable with 
respect to said surface to vary an amount of said exposure surface that is exposed to 
liquid when said osmotic delivery system is placed in the liquid environment of use. 



50. The osmotic delivery systemXaccording to Claim 46, wherein said liquid 
impermeable sleeve abuts against an exteriorysurface of said liquid impermeable 
enclosure and is movable with respect to said l^xterior surface of said liquid 
impermeable enclosure. 
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51. \The osmotic delivery system according to Claim 46, wherein the 
semipermeable body is positioned within an opening of said liquid impermeable 
enclosure of said osmotic delivery system. 

52. The osmotic delivery system according to Claim 46, wherein at least one 
of said liquid impirmeable sleeve and said enclosure includes threads such that said 
liquid unpermeablasleeve is movable linearly with respect to said enclosure by rotating 
said sleeve. 



53. An osmetic delivery system comprising: 

an enclosure havW an interiorJioldingNa beneficial agent and an osmotic agent, 
said osmotic agent for imbibing^iquid from a surrounding environment and causing 
delivery of said beneficial^ent from said enclosure; 

a first sexnipermeableVbody in liquid communication with said enclosure for 
permitting liquid^o permeate ^ough sai^/first semipermeable body to said osmotic 
agent; and 

a^second semipermeable oody abutting said first semipermeable body and in 
liquid communication with said fi^t semipermeable bodyja.as-t(xpermit liquid to 
Lte 



permeate rturough said first semi^ni^eablejiody'^d said second semipermeable body to 
said osmotic'agent. 



54. The osmotic delivery systtei according to ClainydS, wherein said second 
semipermeable body is removable from said first semipermeaole body to vary a liquid 
permeation rate into said osmotic delivery system. 



55. The osmotic delivery system accWdin^ to Claim 53, wherein said second 
semipermeable body is attached to said first semip^fmeable body by an adhesive. 



56. The osmotic delivery system according to Claim 53, wherein said first 
semipermeable body and said second semipermeable bWy are semipermeable layers. 
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57. Ail osmotic delivery system comprising: 

an enclosm-e having an opening and a delivery port, said enclosure 
having an interior hmding a liquid swellable osmotic agent and a beneficial agent, said 
liquid swellable osmotic agent for imbibing liquid from a surrounding environment and 
causing a delivery rate of said beneficial agent from said enclosure; and 

a plug havW a semipermeable body, the plug being at least partially 
positioned in the opening, me semipermeable body having an exposure surface that is 
immediately exposed to liquids when the osmotic delivery system is located in a liquid 
environment of use, said exposure surface including a conical surface. 



58. The osmotic deliv^ system according to claim 57, wherein the 
semipermeable body includes a cylindrical portion. 



Pn 15 59. The osmotic delivery sj^tem according to claim 57, wherein a vertex of 

the conical surface faces away from the osmotic agent. 



60. The osmotic delivery systemXaccording to claim 57, wherein the 
semipermeable body includes ribs for effecting a seal between the enclosure and the 
20 semipermeable body. 
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61. The osmotic delivery system acco^ding to claim 57, the semipermeable 
body including a hollow interior portion having a size selected to obtain a 
predetermined liquid permeation rate through the sMiipermeable body, the liquid 
permeation rate for controlling the delivery rate of the beneficial agent in the osmotic 
delivery system. 
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62. The osmotic delivery system according to claim\61, further comprising a porous 
insert located in the hollow interior portion. 
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